Probing the binding effects of zinc and cadmium with garlic phytocystatin: Implication of the abiotic stress on garlic phytocystatin.
Abiotic stress induced by heavy metals retards the growth and development of plants. Therefore, it is essential to have an insight into the potential toxic effects of heavy metals. The present article investigates the effect of zinc and cadmium on the structure and function of garlic phytocystatin (GPhyCys). The cysteine proteinase inhibitory assay showed a reduction in the inhibitory activity upon binding with zinc and cadmium. UV-vis absorption spectroscopy revealed the complex formation of zinc and cadmium with garlic phytocystatin. Fluorescence quenching experiment confirmed the quenching of fluorophores upon binding of zinc and cadmium. Synchronous and 3-dimensional fluorescence spectroscopy suggest the alteration in the microenvironment around aromatic residues of garlic phytocystatin upon binding with the above metals. Circular dichroism showed a reduction in the alpha-helical content of native garlic phytocystatin. Scanning electron micrographs showed the morphological changes in the native garlic phytocystatin upon addition of zinc and cadmium. The observations confirmed the alteration in structure and conformation of garlic phytocystatin upon interaction with zinc and cadmium. It can be safely concluded that the high concentration of zinc and cadmium can alter the functioning of cysteine proteinase present in garlic and affects the growth and development of plants.